Critical aspects of hydrological science need to include historical perspectives about land and water use, and to understand the kind of knowledge policymakers and society require, so that this expertise can be translated into actions directed to water management challenges. We combined environmental perceptions with historical ecology techniques to understand the past and present relationships between people and the riparian environment, and to highlight the overriding influences of historic landuse changes in the region. We analyzed the perceptions of elderly stakeholders who have lived for >50 years in ten localities established inside and outside a protected area along the Amacuzac, one of the largest rivers in Morelos, Mexico. The river was and still is an important part of community life, in spite of its present poor condition. Perspectives of elders living inside the protected area were mostly related to conservation aspects of ecosystem functioning, impact on vegetation, and water problems related to land use. The loss of biodiversity and ecosystem services were recognized as the leading cause of the loss of ecosystem products and of their commercialization, as well as other changes in local economies. We conclude that effectively protected areas can improve the biological quality of watercourses if a decidedly more conservationist focus is placed upon streams and the surrounding territory.
INTRODUCTION
Compared with the surrounding ecosystems, riparian forests provide high biological productivity and water availability, water regime and erosion regulation, stream channel and streamside land stability, year long vegetative buffer zones against pollution, habitat diversity for birds, aquatic and terrestrial wildlife, fishery maintenance Although knowledge of global water resources has progressed over the last 50 years, and numerous water resource assessments have taught the international community about the consequences of human actions if we continue to manage water resources as we do today (Oki and Kanae 2006; Postel et al. 1996) , data on social aspects of water use are not easily available or incorporated yet (Oki and The sustainable management of riparian ecosystems has been widely identified as a central objective for biodiversity conservation plans and for the maintenance of ecological processes essential to secure the longterm provision of ecosystem services to society (Dyson et al. 2008; Nacional Strategy for Ecologically Susteinable Development 1992). Although protected areas favor the preservation of biodiversity and play an important ecological role in the landscape due to their function as biological corridors (Prendergast et al. 1993; Pressey et al. 1993; Simberloff and Abele 1982; Soulé 1991 , there are still questions about the effectiveness of protecting a drainage basin, or at least a part of it, in increasing the functionality of the whole catchment. The presence of protected areas might improve the biological quality of watercourses within their borders; however, surrounding land use has a major impact on the biological quality of the stream in a protected area (Mancini et al. 2005; Nel et al. 2007 ). Thus, river ecosystem conservation should be considered as one component of integrated catchment management (Hooper and Margerum 2000) , where land and water are comprehensively managed to achieve ecological and socioeconomic sustainability (O'Keeffe 1989; Saunders et al. 2002; Ward 1998 . This requires the development of assessments and planning approaches, which proactively consider the needs of local people, terrestrial and freshwater ecosystems.
Currently in Mexico, the degradation and defective management of the country's hydrological resources and ecosystems are a central concern (Vargas et al. 2006 ), since they directly affect the delivery of multiple essential services, thus generating concomitant deterioration of the natural and social capital in many regions (Carabias et al. 2005) . During the last years, soil degradation, deforestation, over exploitation, biodiversity loss, and deterioration of 3 hydrological resources were transformed from simple statistical data to the cause of numerous social conflicts (Challenger 1998; Cotler 2004 . With this scenario and the increase of natural disasters in the country, new paradigms that consider the management and the administration of natural resources in a more comprehensive basin perspective are critically needed. In the State of Morelos, ecosystem degradation and defective management of hydrological resources are the cause of common conflicts:
1. Rapid and unplanned growth of residential areas in the northern regions of Morelos, with the ensuing water appropriation and riparian ecosystem transformation by users.
2. Severe problems of water quality caused by discharge into rivers from sugar factories and other industries, which affect traditional fisheries and ecosystem functions downstream, and 3. Inadequate regulation of aquaculture (ContrerasBalderas et al. 2008) , and the concomitant broad decimation of native fish populations due to the introduction of invasive species.
Despite several attempts to find solutions by designing models, which combine environmental and social gains, a critical aspect to solve water challenges would be to clearly translate these needs into actions. In order to address this issue, we examined and integrated past and present realities of biodiversity and ecosystem service loss experienced by local elderly residents living along the Amacuzac River for more than 50 years, aimed to provide baseline knowledge about the river basin which would include historical, social and environmental changes and experiences over time in this region. We expected this information to help us identify the most significant drivers of hydrological resource and riparian ecosystem degradation, and to clarify the directions needed to help redirect patterns of human use in the region.
The 
MATERIAL AND METHODS

Study Area
In this study, we surveyed an approximate number of 10 elderly informants in each of 10 local communities adjacent to and along the Amacuzac River (Fig. 1) (Fig. 1) . These cities and the main agriculture centers of Zacatepec, Jojutla, Cuautla, and Yautepec are the main sources of pollution, a situation that promotes several conflicts at different levels inside the basin (Vargas et al. 2006 ). Particularly in the Amacuzac basin, the state of Morelos holds significant responsibility for the current sanitation due to the amount of wastewater discharged directly into rivers, a situation resulting from the state's population growth and industrial development and poor water 
Data collection and analyses
The present study was conducted from January to December 2014, and almost all communities along the Amacuzac River in Morelos were surveyed.
As a complement of interviews and as baseline information, in this study we used repeat photography techniques, and compared old and present pictures taken at 7 the same locations. We qualitatively analyzed variations in streamside vegetation, river velocity and level, and other significant landuse changes (Green et al. 1993; Hart and Laycock 1996). Historical ecology provides significant information about environmental changes (Rhemtulla et al. 2002) . Repeating old photographs-capturing a modern image that recreates as nearly as possible the original scene-can provide a direct assessment of ecological and landuse trends during the last 50100 years (Hart and Laycock 1996; Moseley 2006). Here, we used a private familyowned collection of old photographs dating back to 1925, which were taken at the borders of the Amacuzac River (Arturo Domínguez Brito, Chronicler of the Amacuzac River). Originally, these photographs were not taken with conservation purposes or to capture landscapes scenes; most of them are family pictures taken next to the river, and show part of the landscape at ground level (oblique) (Sinclair 1995; Webb 1996 . The people who appear in the pictures are anonymous and were impossible to contact for further information. Once local residents had helped us to locate the place that appeared on the old photographs, we examined the surrounding terrain exhaustively in order to locate, as exactly as possible, the original shooting point and then we captured the modern shot. To reproduce the old photograph as accurately as possible, we took extreme care in using the same height and direction in the new picture. We were also cautious in taking photographs at a similar time of day and/or season as the old ones. Here, we present only 2 of these photographs as an example; however, a total of 13 photographs from the Arturo Domínguez Brito collection were selected for analyses (Additional File). The photograph selection depended on the feasibility of finding the exact shooting point and on the available information about the date or season when the original shot was taken. Equipment consisted of a Reflex Cannon Camera with CMOS image sensor and APS C of 18.1 megapixels image resolution, two photographic lenses, 1855 mm and 75300 mm; and two tripods of 1.5 m height.
We randomly selected 10 communities that belong to the municipalities of Jojutla, Amacuzac and Tlaquiltenango in the state of Morelos. Five of these communities are located outside the REBIOSH (Huajintlan, Amacuzac, Miahuatlan, Cajones, Tehuixtla); and five are located inside (Chisco, Vicente Aranda, Xicatlacotla, Huixastla, Huaxtla). Ninetyseven elderly informants were interviewed in the ten communities, 54% of which were women and 46% men. In each community, we registered and interviewed at least ≥10 adult informants. This was not always easy, since elders who have lived for more than 50 years in the localities were not abundant. Whenever we could not complete the 10 informants in a particular community, we interviewed adults ≥55 years old who remembered anecdotes told by their parents and grandparents about general environmental conditions of the riparian ecosystem.
Communities significantly differed in terms of the interviewed number of men or women (χ 2 = 27.3, df = 10, p = 0.002); women participation was greater than men participation in four communities (Women/Men:
Huajintlán: 70%/30%, Cajones: 70%/30%, Tehuixtla: 80%/20%, Huixastla: 80%/20%), similar in two communities (Women/Men: Amacuzac: 50%/50%, Huaxtla: 50%/50%), and smaller than men participation in the other four communities (Women/Men: Miahuatlan: 40%/60%, Chisco: 40%/60%, Vicente Aranda: 20%/80%, Xicatlacotla: 30%/70%). historical ecology approach Ethnobio Conserv 5: 8 
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After a short presentation of the project's intentions to the local inhabitants and authorities, we applied indoor semi structured interviews to adults, preferentially old enough (≥70 years old) to remember the way of life and environmental conditions of the Amacuzac river and its surroundings five decades ago (Appendix 1). Interviews were carried out with the previous consent of the people. The application of semistructured interviews allowed us to address the different stakeholder groups by adapting the interviews according to respondent locality and surrounding environment (López Medellín et al. 2011) . If the respondent did not discuss a topic, we raised that particular topic. We used the snowball approach (Mantecón et al. 2008; Patton 2001 , to select local informants living in each of the localities adjacent to the river, and to identify those residents who had continuously lived there for at least five decades. Interviews were conducted and recorded on a oneto one basis and their duration varied between 1 and 3 h. We intended to cover their perceptions by asking about subjects such as: 1. family history and perceptions of past wellbeing and how this related to the river (uses, benefits, quality, and difficulties), 2. presentday relation to the river and perceptions about conservation actions, causes and consequences of the environmental and anthropogenic modifications of the river and the ecosystem as a whole, water and soil quality, 3. perceptions about the riparian ecosystem and its potential uses, products obtained from the riparian ecosystem (use of fauna and flora), 4. past and present fishing activities (recreational and/or commercial), and 5. information or training, if any, obtained from government and/or educational institutions (Appendix 1).
All interviews were fully transcribed and imported to Atlas. 
RESULTS
Historical Ecology
Qualitative comparisons between historic and modern photographs showed, in most cases, some variation in streamside vegetation, and significant modifications of river velocity and level as well as land use (Table 1 , Fig. 2a and b) . These observations helped us to confirm elders' perceptions about the environmental changes of the riparian ecosystem, and to analyze these changes and common conflicts regarding catchment management in Morelos (see Additional file).
Compared with the modern photograph, in the historic photograph (Fig. 2a) the river holds more water, is wider, calmer and shows a very wellconserved riparian forest. The current picture (Fig. 2a) , taken 87 years later, shows significant modifications of this corridor due to the channelization performed after the flood of September 2013, a decision approved by the Secretariat of Environment and Natural Resources 1996; Stromberg et al. 1996 . In the background of the modern picture, houses are present, evidencing the invasion of the riparian zone, the loss of vegetation and possible pollution by draining.
The historical photograph in Fig. 2b is one of the most representative of the collection, because all changes in the river after 89 years are apparent. First, the greater width of the river in the past is evident and how it connected floodplains at both sides. The vegetation seems to be quite conserved; the artisanal traps used by anglers at that time are not used anymore in the Amacuzac River (Fig. 2b) . Calm waters, which inundated the floodplain in the past, allowed many fish species to expand their home range, and diversified the use of artisanal fishing techniques. The current photograph shows channelization of the river, an increase in river speed and the destruction of streamside vegetation.
Perceptions on Environmental Changes in the Amacuzac River
Past and Present Uses of the River
The river was an important part of community life. Elders of all localities mentioned five principal uses of the river: 'drinking water', 'bathing' or 'personal hygiene', 'washing clothes', 'fishing', and 
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'swimming', from which 'drinking water' was not only the most important use, but was mentioned with similar frequency in all communities (Table 2) . They also coincided in stating that water was used in the past for 'bathing' and for 'washing clothes' ( Table 2) . In contrast, the use of the river for 'swimming' was significantly different among communities (Table 2) , particularly Huajintlán and Amacuzac, the most urbanized communities, mentioned this use less frequently. Similarly, 'fishing' activities differed among communities (Table 2 ); Vicente Aranda, Xicatlacotla, Huixastla and Huaxtla, all of them located inside the PA, were the most representative fishing communities in the region in the past.
Regarding the present uses of the river, some of the previous categories were maintained, while two new categories appeared, which we named 'sowing crops' and 'cattle raising', showing significant differences among communities (Table 2) . People mentioned to use the beaches or streamside areas to allow their livestock to approach the river; we classified this category as 'cattle raising'. By contrast, 'drinking water' was not mentioned any more at present. 'Fishing' and 'swimming' (activities which in the past differed among communities), as well as 'washing clothes' were similarly mentioned in all communities and less frequently than in the past ( Table  2) . Only Tehuixtla, a touristic spot with springs located outside the PA and Xicatlacotla, a fishing village inside the PA still use the river for 'bathing'. Summarizing, in the past, locals from all communities used the river more often for bathing (χ 2 = 42.2, df = 1, p < 0.0001), swimming (χ 2 = 29.2, df = historical ecology approach Ethnobio Conserv 5:8 13 1, p < 0.0001), washing clothes (χ 2 = 14.02, df = 1, p = 0.0002), fishing (χ 2 = 19.5, df = 1, p < 0.0001), and mainly for drinking water (χ 2 = 144.5, df = 1, p < 0.0001), than in the present (Fig. 3) .
Past and Present River Conditions
Regarding the river environment quality, communities mentioned with similar frequency that the river was cleaner and brought more water in the past ( Table 2 ). In contrast, communities differed as to whether the river was wider, deeper, had more animals and vegetation, and if it had more or less urban pollution (Table 2 ). It is noteworthy that the communities living inside the PA made more frequent mention of environmental changes related to the quality of the Amacuzac River, recalling categories like flora and fauna more often (Fig. 4a) .
Communities coincided in that the river brings less water now than in the past (Table  2 ). In contrast, communities inside the PA significantly differed from those outside this area, perceiving more pollution of the river at present regarding water quality and urban pollution ( Table 2) (Fig. 4b) .
Comparing elder's perceptions on past and present river conditions, they generally mentioned that in the past the river was cleaner (χ 2 = 19.5, df = 1, p < 0.0001), had more water (χ 2 = 21.1, df = 1, p < 0.0001), and was not polluted (χ 2 = 125.6, df = 1, p < 0.0001, Fig.4a ).
Past and Present Products Obtained from the Riparian Ecosystem
In terms of the kinds of products obtained and used from the riparian forest in the past, elders stated only three categories of use: 'medicine', 'food' and 'timber'. In this analysis, species of several animal groups (mammals, birds, fish), were lumped together in one category of use as 'food'. We used the same proceeding for the other two categories as well. The species listed in the category of 'food' were, fish: mojarra (most likely a cichlid), huaracha, perro de agua, real prawn (larger than a shrimp), jalmiche (most likely a native goby), tacumo, Amacuzac sardine, Amacuzac trout, clam (bivalve); mammals: badger, raccoon, armadillo, skunk pygmy rabbits, deer, opossum; reptiles: black iguana, turtle, tilcuate (Colubridae), rattlesnake; birds: chachalaca, doves, roadrunners, common pigeons, quail; and vegetables: purslane. In the category 'medicine', they mentioned cirian, purslane, platanillo, blessed thistle, yellow bark. All communities mentioned the use of 'food' obtained from the riparian forest in the past and coincided in the few use of products as 'medicine' ( Table 2) . By contrast, the use of 'timber' in the past was different depending on the community (Table 2) . Mainly communities within the PA declared obtaining timber from the riparian forest in the past (Fig. 5a ).
When we asked elders about the present use of riparian forest products, the new category 'none' was mentioned by most interviewees. They linked ecosystem pollution, urban growth and habitat carelessness (meaning the inattention or lack of a conservation perspective or ecological consciousness), together with the disappearance of many species of flora and fauna. However, the more isolated communities of Xicatlacotla, Huixastla and Huaxtla inside the PA mentioned the 'food' and 'timber' categories, since they still rely on these resources. When informants living inside the PA were asked about the present use of timber, they coincided in not mentioning any particular tree species, and replied that cutting trees is prohibited in the PA. They explained that they only use the wood brought by the river or the flood. Thus, all communities significantly differed in the present use of timber (Table  2) . Communities similarly obtain and use 'food', and 'medicine' in a much less proportion from the riparian forest (Table 2 , Fig. 4b ), however the use of 'food' is considerably less today than it was in the past (Fig. 5a, b) .
Summarizing, local inhabitants used riparian forest products as food (χ 2 = 70.2, df = 1, p < 0.0001) and timber (χ 2 = 15.1, df = 1, p < 0.0001) more frequently in the past than in the present (Fig. 5a , b); although medicine was not mentioned at all (χ 2 = 0.27, df = 1, p = 0.6). Commercialization of ecosystem products occurred only in the past. Currently, two out of 104 interviewed mentioned that they still sell fish in the markets, which highlights the significant decline in resources at present times. Commercialization of 'food' and 'timber' products differed among communities in the past; but not for 'medicine' products ( Table  2) . Apparently medicinal products were not as important as other products for commercialization.
Riparian Forest Benefits Provided to Communities
Elders from communities outside and inside the PA identified several benefits that the river and the ecosystem still provide. Most of them similarly mentioned the 'continuous availability of water', the use of water for 'cattle', for 'washing clothes', and for 'tourism' (Table 3; Fig. 6a ). Although the interviewed elders recognized that the river conditions are poor or very poor, most of them still use it. These activities vary if they live inside or outside the PA. For example, communities living inside the PA indicated that water is important for the 'vegetation'; by contrast, communities outside differed in the answers (Table 3; Fig. 6a ). People living inside the PA also differed from those living outside in mentioning that bathing or personal hygiene is not such an important riverrelated activity as it was before (Table 2, 3), but people living outside the PA stated that they do not use the river water for personal hygiene (Table 3; Fig. 6a ). Regarding biodiversity, communities inside the PA differed from those living outside (Table 3; Fig. 6a ). The former mentioned that water is important for biodiversity, while a few of the latter stated this category (Table 3;  Fig. 6a ). Regarding the 'planting of crops', communities also differed (Table 3 ); most living outside the PA considered that the river is an important element for this activity, but less than a half of interviewed inside the PA deemed it is important for planting crops (Table 3; Fig. 6a) .
Importance of the Riparian Vegetation and Ecosystem Services
We then asked people of all communities about the importance of keeping the native vegetation along the river. Approximately half of informants, irrespective of whether they live inside or outside the PA, coincided in mentioning the importance of the vegetation to reduce the speed of the stream; we called this category 'stream retention' (Table 3) . They differed regarding the importance of maintaining the streamside vegetation for the following categories: 'soil retention' or 'preventing erosion', 'sustaining biodiversity', 'general protection of the coastline', and the 'providing oxygen' (Table 3; Fig. 6b ). Elders living inside the PA were more sensitive to the ecosystem services provided by the vegetation along the river.
Possible Factors of Change of the Riparian Vegetation
Perceptions about changes in the riparian vegetation differed between community members living inside and outside the PA in two main aspects: the 'conversion of riparian vegetation into crops', and the 'cleaning services provided by the river'. In this case, inside the PA the perception of 'conversion of riparian vegetation into crops' was mentioned by fewer elders than outside the PA (Table 3) . By contrast, elders living inside the PA were more sensitive to the fact that the river functioned by 'cleaning the environment' (Table 3) , both in the past and in the present. Elders from all 10 communities similarly perceived other factors included in interviews, such as the 'conversion of the vegetation into ranches or houses', 'less biodiversity', and 'less number of trees' (Table 3) .
Riparian Soil Quality
All communities along the Amacuzac river had similar perceptions on the soil quality regarding 'nutrients' and 'humidity' (Table 3) . However, informants inside the PA differed from those outside by mentioning a soil attribute of 'softness' (Table 3) .
Information
Received from 
Governmental or Educational Sectors
Finally, we assessed the presence of either, authorities or environmental education agencies through which communities could have received information and/or training regarding the protection of the riparian forest. Inhabitants of all 10 communities have never received information regarding the riparian forest, much less about its functions.
DISCUSSION
In this study, we obtained detailed information about elders' perceptions on the main changes regarding the riparian ecosystem functioning, water quality and quantity, riparian vegetation, and land use, in a period of at least 50 years (Appendix 2). Significant consequences of these changes were loss of biodiversity and of other ecosystem services, as well as social changes caused by the disappearance of local productive systems (such as artisanal fisheries) when native commercial fish species were replaced by the introduction of exotic species (MejíaMojica et al. 2015; ContrerasMacBeath et al. 2014) .
Past and present uses of the river and ecosystem products differed considerably among the surveyed communities. In the past, the Amacuzac river water was more intensively used for activities such as drinking water, bathing, swimming, fishing and washing clothes. The river was an important part of community life, and still is, despite the decline of environmental quality, severe ecosystem pollution, excessive urban growth, and habitat and water deterioration. Locals, particularly those from communities located inside de PA, are aware of these problems and relate them to the disappearance of many flora and fauna species. They seem to be more sensitive to conservation than people who live outside the PA, and differed in their perspective regarding many categories related to biodiversity aspects and loss of ecosystem services.
Very possibly this is a consequence of the type of needs that result from living far from cities and public services; since they depend more intensively on the ecosystem, they have probably developed a broader consciousness about its functions, importance and maintenance. People who directly depend on natural resources perceive any change in their availability and quality more easily (Bell 2001). Such relationship leads to an accumulation of knowledge about the environmental changes and processes (Cummins 1974). It is interesting to note that settlers living outside the PA mentioned other categories for which water was important, such as crops and cattle raising, which are the main activities practiced in the region. Communities outside the PA have access to public services and to the main agriculture centers of Zacatepec, Jojutla, Cuautla, and Yautepec. In the end, all of them depend on river ecosystem services; however, perceptions of people outside the PA clearly differed from those inside the PA.
Interviews represent a significant source of information, since it derives from the most experienced longterm residents embedded in this riparian habitat. Along time, these people have constructed information on processes based on experiences related to the river in the past and the present day. Analyzing perceptions of the local population helps to identify the changes that occur in the Amacuzac River and their probable causes (Dyson et al. 2008; Nacional Strategy for Ecologically Susteinable Development 1992). In this study, the perceptions of elder populations helped to historical ecology approach Ethnobio Conserv 5:8 20 obtain significant information and appreciations about their knowledge on environmental and social changes occurring in space and time in the region. In this study, we learned that people living inside the PA know exactly where to sow; they have a good appreciation of the range and limits of river peaks. By contrast, outside the PA, it is very common to find crops at the limit of the river in lands; these crops are normally covered and swept away by the river. We coincide with Mancini et al. (2005) that the creation of protected areas per se does not increase freshwater biodiversity, and that land use has a major impact on the biological quality of the stream in a protected area.
The environmental changes and their relationship with human societies is better understood through approaches of historical ecology, which seeks to understand the conformation of contemporary and past cultures and landscapes (Costanza et al. 1997). Repeat photography techniques gave us a clue and confirmed the range of alterations that have occurred due to anthropogenic activities on the riparian ecosystem in approximately the past 50 to 100 years.
A constant pattern that emerges from the photographs is the significant impact produced by the channelization of the river that has destroyed the riparian ecosystem and streamside banks, critical refuges for the local fauna. The channelization modified the river, increasing its speed and making it deeper and narrower; this, in turn, impeded the use of artisanal fishing techniques, since fishing takes place in calm waters. Another significant alteration of the freshwater surrounding habitats is deforestation of the streamside vegetation and land use change due to agriculture or constructions. This reflects the lack of awareness of environmental authorities of the structure and ecological functions of the riparian forest, which includes the backwaters and wetlands that form in the floodplain, sediment loads, and various organisms that are swept away by floods, and the flows that model and create new habitats for riparian life. As Vargas et al. (2006) states, water management problems are a responsibility of the main water administration organisms in the region. Local inhabitants perceive that institutional organizations are not functioning effectively to solve water issues and that there is a lack of sustainable productive alternatives or strategies for the region.
OswaldSpring (2003) and Vargas et al. (2006) , report that there are multiple social/environmental conflicts detected in the Amacuzac basin in Morelos, which are mainly related to sanitation deficiency, the absence of environmental damage quantification in the short and long terms, the need of public sustainable water use awareness, the need to decentralize water administration, the lack of adequate low cost infrastructure, the transfer of technology and knowledge for water use and treatment, among others. Eight to ten years after this analysis, the situation has not changed much; in fact, it has worsened.
According to the results of this study we suggest changes in the directions of land and water use that respond to the urgent needs expressed by the communities and will secure the integrity, functionality and sustainability of this basin. Since coarse scale effects of the surrounding landscape of river ecosystems have been widely reported (Harding et al. 1999; Manel et al. 2000; Roth et al. 1996 , we emphasize that effective river conservation at local level urgently requires that initiatives be integrated and implemented at catchment level. Therefore, it is inacceptable that contaminated waters The effects of global climate change on hydrological cycles are still uncertain. It is estimated that, at global scales, the agricultural sector withdraws twothirds of the world´s water, which accounts for 90% of total water consumption in the world (Vargas et al. 2006 In order to maintain healthy rivers and their riparian forests, as well as subterranean reserves, and to increase the environmental awareness of people in order to ensure the wellbeing of societies, we urge to implement education programs to increase water problem consciousness. In this study, we expose the opinion and highlight the differences in knowledge among local elders who live next to the river, both inside and outside the PA. We hope this information will help to redirect patterns of human land and water use in the region, by implementing strategies of effective and sustainable productive alternatives that improve the quality of freshwater and the surrounding terrestrial environment. We emphasize the need to protect drainage basins as a basis for future designation and connectivity planning of protected areas.
Decisions about channelization of streams should consider the opinion and knowledge of locals and academics, as well as the advantages and disadvantages of stream alteration. Finally, a larger number of aquatic conservation reserves should be created, as well as recovery programs aimed at reducing sources of impact to aquatic life.
CONCLUSIONS
Based on present results, we conclude that the protection of part of the Amacuzac drainage basin has not been sufficiently effective to maintain the functionality of the whole catchment in Morelos. Differences found between perceptions of people living inside and outside the PA, point out the need to implement education programs regarding water, the river and ecosystem service maintenance more intensively in communities outside the PA, in order to enhance their ecological and conservation consciousness. In addition, all communities need the participatory influence of academics, government and natural resources managers in order to acknowledge the deterioration of ecosystem services, and to establish urgent actions directed to implement strategies of effective and sustainable productive alternatives that do not threaten freshwater quality and the surrounding ecosystem. We emphasize the need to protect riparian ecosystem surrounding rivers as a basis for future designation and connectivity planning of protected areas. Finally, a larger number of aquatic conservation initiatives, as well as recovery and education programs should be encouraged in order to reduce sources of impact to aquatic life. 
